Identification of a novel 12-bp insertion/deletion (indel) of iPS-related Oct4 gene and its association with reproductive traits in male piglets.
As a key factor of cellular reprogramming, Oct4 is one of vital transcription factors for induced pluripotent stem cells (iPSCs). Loss of its function or deletion causes apoptosis in primordial germ cells (PGCs), which affect reproductive traits in mammals. In this study, a novel 12-bp insertion/deletion (indel) polymorphism (NC_010449:g.2759-2760insGGTTTTTGTCTA) within the Oct4 gene was identified in 442 pigs of Large White (LW) and Landrace (LD) breeds, showing three genotypes designated as II, ID, and DD. The frequencies of allele "I" in LW and LD pigs were 0.587 and 0.648, respectively. The male piglets with homozygous II or DD genotypes of Oct4 gene exhibited better reproductive traits than those with heterozygous ID genotype. Moreover, there were two significant associations between this 12-bp indel polymorphism and testis long circumference (TLC) (P=0.005) and testis short girth (TSG) (P=0.003) as well as 15-day testis weight (TW) (P=0.013) in the LW male piglets. These findings suggest that the 12-bp indel polymorphism of the Oct4 gene might be a potential DNA marker for selecting preferred individuals in relation to reproductive traits in pig marker-assisted selection (MAS) breeding, which could contribute to the breeding and genetics in male piglets.